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METHOD FOR SELECTING TRAFFIC
CHANNEL OF MOBILE
TELECOMMUNICATION BASE STATION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a mobile telecommuni-
cation system. Particularly, the present invention relates to a
method for selecting traffic channels of a mobile telecom-
munication base station, in which the information capable of
measuring the loads of the respective shelves 1s utilized, so
that the selections of the traffic channel elements can be
prevented from being concentrated on a particular shelf.

2. Description of the Prior Art

Generally, m a mobile telecommunication system, 1f a
user nputs a telephone number, and presses a transmission
key, the mobile station transmits an origination message to
a base station. Upon receipt of the origination message, the
base station allocates a tratfic channel to the mobile station,
and transmits the telephone number to a mobile switching
center. During the time when the mobile switching center
carries out the call set up, the mobile station receives base
station signals through a forward channel, and begins to
carry out a transmission through a reverse channel.

In this mobile communication system, if a call occurs, the
conventional method for selecting the traffic channel ele-
ment 15 such that a serial number 1s assigned both to the shelt
and the channel card, and the channel cards are selected
sequentially within the first shelf. Thus, all the available
traffic channel elements are selected from the channel card,
and then, a channel card 1s selected. In this way, when all the
tratfic channel elements of the channel card of the first shelf
are checked, the system advances to the next shelf. Then, the
traffic channel elements are selected from the next shelf
based on the sequence within the channel card. When all the
trathc channel elements are selected, traffic channel ele-
ments are selected from still next shelf. In this manner,
conventionally, the shelves are sequentially selected, and the
tratfic channel elements of the channel cards are sequentially
selected. Therefore, calls are concentrated on a particular
shelf, while the remaining shelves and channel cards are left
idle. Accordingly, even 1n a non-rush period, an overload 1s
imposed, with the result that the system 1s grounded.

Therefore, the following method has been proposed and
utilized. That 1s, the shelves and the traffic channel elements
are assigned with index numbers. Then the shelves, the
channel cards and the tratfic channel elements are selected
based on the index numbers, so that the selections can be
uniformly dispersed to the respective shelves and channel
cards.

In this method, however, the loads within the shelves are
not taken 1nto account, but the trathic channel elements are
selected based only on the imndex numbers. In the actual
operation, there are differences between the talking time
periods of the subscribers. Due to these differences, if the
subscribers who are assigned with the traffic channel ele-
ments of a particular shelf talk for a long time, then this
particular shelf receives the greatest load. Even under this
status, 1f more traffic channel elements are available, the
selections are made, thereby more increasing the load of the

shelf.

SUMMARY OF THE INVENTION

The present invention 1s mtended to overcome the above
described disadvantages of the conventional techniques.
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2

Therefore 1t 1s an object of the present imvention to
provide a method for selecting traffic channels of a mobile
telecommunication base station, 1n which the information

capable of measuring the loads of the respective shelves 1s
utilized, so that the selections of the channel elements can be

prevented from being concentrated on a particular shelf.

In achieving the above object, the method of the present
mvention 1S characterized as follows. That 1s, the informa-
fion which makes it possible to measure the loads of the
respective shelves 1s utilized. Thus, a shelf which 1s imposed
with the smallest load 1s selected, and the traffic channel
clements of this shelf i1s selected. Then a judgment 1s made
as to whether all the traffic channel elements are busy. For
this purpose, a judgment 1s made as to whether the termi-
nation condition 1s smaller than the maximum tratfic channel
clements. When all the traffic channel elements are not busy,
the system enters 1nto a status confirming loop.

At the status confirming loop, the termination condition 1s
incremented by 1, and a judgment 1s made as to whether the
selected shelf 1s smaller than the maximum shelves. If 1t 1s
smaller, both the shelf index and the channel card index are
incremented by 1 respectively. At this selected shelf, an 1dle
traffic channel element 1s selected. If there 1s no i1dle traffic
channel element, the system enters mto the status confirming
loop. If there 1s an idle traffic channel element, the traffic
channel element 1s selected.

In another aspect of the present invention, the respective
shelves are assigned with index numbers, and sequential
selections are made from the first shelf to the last shelf.
When the last shelf 1s selected, the selection 1s resumed
starting from the first shelf again. Further, index numbers are
assigned to the channel cards of the selected shelf, and then,
sequential selections are made starting from the first channel
card to the last channel card. Further, the tratfic channel
clements of the selected channel card are assigned with
index numbers 1n the same manner, and sequential selections
are made starting from the first traffic channel element to the
last traffic channel element.

BRIEF DESCRIPTION OF THE DRAWINGS

The above object and other advantages of the present
invention will become more apparent by describing in detail
the preferred embodiment of the present immvention with
reference to the attached drawings in which:

FIG. 1 1s a block diagram showing the hardware consti-
tution of the mobile telecommunication system according to
the present mvention;

FIGS. 2A and 2B are flow charts showing the method for
selecting traffic channel elements by utilizing the informa-
tion capable of measuring loads according to the present
imnvention; and

FIG. 3 illustrates an example of the load status of the
respective shelves.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 1s a block diagram showing the hardware consti-
tution of the mobile telecommunication system according to
the present invention.

The mobile telecommunication system includes: a mobile
station 1, 1.e., a subscriber terminal such as car phone,
portable phone and the like; a base station 2 provided for
cach cell and connected between the mobile station 1 and a
control station 3, for transmitting and receiving various
signal data through data links; and the control station 3
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processing traiffic channels and calls transmitted and
received to and from a switching center (not shown in the
drawing).

The base station 2 mputs timing signals, intermediate
frequency signals and data/control signals, and includes a
plurality of shelves 30 which are interfaced with other parts
of the system. Each of the shelves 30 includes eight channel
cards 20 which interface tratfic signals from the mobile
station 1, and which interfaces traffic signals from the
control station 3. Each of the channel cards 20 includes four
tfratfic channel elements 10 which modulates-demodulates
signals which are transmitted and received between the
mobile station 1 and the control station 3.

In the above described mobile telecommunication system,
if a call occurs, then a tratfic channel element 1s selected, and
thus the call 1s proceeded. In the present invention, 1in order
to select the traffic channel elements dispersedly from the
shelves, the busy trafic channel elements for respective
shelves are compared by utilizing shelf index numbers,
channel card index numbers, and traffic channel element
index numbers. Thus, the most lightly loaded shelf is

selected.

In this state with the most lightly loaded shelf selected, a
sequential selection 1s made starting from a first shelf #1
among four shelves #1—+#4. Then a sequential selection 1s
made starting from a first channel card #1 to a last channel
card #8 which are contained 1n the selected shelf 30. Further,
a sequential selection 1s made starting from a first traffic
channel element #1 to a last traffic channel element #4 which
are 1cluded 1n the selected channel card 20. Then a judg-
ment 1s made as to whether the most lightly loaded shelt
corresponds to the shelf in which the sequentially selected
trath

ic channel element 1s included. Only 1if it corresponds,
the traffic channel element 10 1s selected.

In this manner, calls are allocated to the respective shelves
30, the respective channel cards 20 and the respective traflic
channel elements 10. Even 1f the talking time of a call which
1s allocated to a particular traffic channel element 1is
extended, the loads can be dispersed evenly to the shelves.

In order to evenly distribute the loads to the respective
shelves, the following information which 1s capable of
measuring the 1imposed loads of the respective shelves is
utilized;

normal traffic channel elements = busy traffic channel elements of
all the shelves + available traffic channel elements of all the shelves;
busy traffic channel elements = busy traffic

traffic channel elements of all the shelves; and

imposed load per shelf = (busy traffic channel per

shelf/normal traffic channel per shelf) x 100.

et

The load of a shelf can be expressed by the busy traffic
channel elements of the shelf. The available traffic channel
clement of a shelfl can be expressed by the difference
between the normal traffic channel elements and the busy
trail

1c channel elements of the shelf.

FIG. 2 1s a flow chart showing the method for selecting
tratfic channel elements by utilizing the information capable
of measuring loads according to the present imnvention.

At a step S1, calculations are made on the normal traffic
channel elements (=busy traffic channel elements of all the
shelves+available traffic channel elements of all the shelves)
and on the busy traffic channel elements. At a step S2, the
normal traffic channel elements and the busy tratfic channel
clements thus calculated are compared, and a judgment 1s
made as to whether a traffic channel element 1s available.
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4

If the normal traffic channel elements are not more than
the busy tratfic channel elements, then the program 1is
terminated at a step S6, because all the traffic channel
clements are busy. If the normal traffic channel elements are
more than the busy tratfic channel elements, then at a step
S3, the busy traffic channel elements of the respective
shelves are calculated, and they are compared with each
other. Then the shelf which shows the smallest busy traffic
channel elements 1s selected.

At the step S3, although the selected shelf has the smallest
load, there may be no available tratfic channel element. FIG.
3 1llustrates an example of the load status of the respective
shelves. As seen 1n the shelf #2, 1f the number of the traffic
channel elements 1s 20, and at the same time, 1f the number
of the busy traffic channel clements 1s 20, then there 1s no
available traffic channel element although it may have the
smallest load.

At a step S4, a judgment 1s made as to whether the busy
traffic channel elements of the selected shelf 1s not more than
the normal traffic channel elements of the selected shelf. It
it 1s not more, then at a step S5, another shelf having the
smallest number of the busy traffic channel elements is
selected. Then the step S4 1s repeated. If 1t 1s found to be
more at the step S4, then the system advances to a step S7.
At the step S7, a judgment 1s made as to whether the
termination condition 1s smaller than the maximum traffic
channel element (the total sum of the traffic channel ele-
ments of all the shelves). The termination condition shows
a value 1n which an incrementation 1s made by 1 at each loop
of confirming the busy status of the traffic channel loop, that
1s, each time when steps S7-S17 are gone through. Then a
judgment 1s made as to whether this value 1s smaller than the
maximum traffic channel elements. If it 1s not smaller, then
at a step S6, the program 1s terminated because all the traffic
channel elements are busy. At the step S7, if the termination
condition 1s found to be smaller than the maximum traffic
channel elements, then at a step S8, the termination condi-

fion 1s incremented by 1.

When all the shelves have been checked, the channel card
index 1s incremented by 1. Then 1n order to check the
respective shelves, a judgment 1s made as to whether the
shelf index is smaller than the highest shelf index (for
example 4) at a step S9. If the shelf index is smaller than the
highest shelf index, then at a step S15, the highest channel
card index 1s added to the channel card index to adopt 1t as
a channel card index, and the shelf index 1s incremented by
1, because all the shelves have not been checked. Then the
system proceeds to a step S16 at which the status of the
relevant trathic channel element 1s confirmed.

At the step S9, if 1t 1s found that the shelf index 1s not
smaller than the highest shelf index, then at a step S10, the
channel card index 1s incremented by 1. Then at a step S11,
a judgment 1s made as to whether the channel card 1index 1s
smaller than the highest channel card index. If 1t 1s smaller,
then at a step S14, 1t means that calls have been allocated up
to the highest shelf (for example #4), but calls have not been
allocated up to the highest channel card (#8). Therefore, in
order to allocate the shelves starting from the first shelf, the
shelf index 1s assigned with 0, and the system proceeds to the
step S13. If it 1s not smaller, then at a step S12, the shelt
index and the channel card index are assigned with an 1nitial
value (0). At the step S13, in order to select the current traffic
channel element, the preceding traffic channel element index
1s incremented by 1. The remainder which 1s obtained by
dividing the above value by the highest traffic channel
clement index value 1s adopted as the current traffic channel
clement index. Then the system advances to a step S16 at
which the status of the relevant traffic channel element 1s
confirmed.
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At a step S17, a judgment 1s made as to whether the
relevant traffic channel element 1s 1n an idle state. If 1t 1s not
idle, then the status confirming loop of the steps S7-S16 1s
repeated. If it 1s 1dle, then at a step S18, a judgment 1s made
as to whether the shelf selected at the step S4 corresponds to
the shelf 1in which the channel element selected 1n the status
confirming loop 1s included. If 1t does not correspond, then
the status confirming loop of the steps S7-S17 1s repeated.
If it corresponds, then at a step S19, a traffic channel element
1s selected, and the program 1s terminated.

According to the present invention as described above,
the information which 1s capable of measuring the loads
imposed on the respective shelves 1s utilized, so that the
loads can be made to be evenly distributed, thereby provid-
ing a high quality communication service.

What 1s claimed 1s:

1. A method for selecting traffic channels of a mobile
telecommunication base station, comprising the steps of:

selecting the most lightly loaded shelf by utilizing infor-
mation capable of measuring loads of respective
shelves (first step);

sequentially selecting respective shelves, sequentially
selecting a plurality of channel cards of the selected
shelf, and sequentially selecting a plurality of traffic
channel elements of the selected channel card (second

step); and

selecting a traffic channel element and assigning a call to
it, 1f the most lightly loaded shelf corresponds to a shelt
including the traffic channel element selected at the
second step; and said information capable of measuring
the loads further comprises:

normal traffic channel elements = busy traffic channel elements of
all the shelves + available traffic channel elements of all the shelves,
busy traffic channel elements = busy traffic

channel elements of all the shelves, and

imposed load per shelf = (busy traffic channel per

shelf/normal traffic channel per shelf) x 100.

2. The method as claimed 1n claim 1, wherein at the
second step, sequence indices are assigned on the shelves,
channel cards and traffic channel elements; the shelves are
sequentially and repeatedly selected starting from a first
shelf index to a last shelf index; a last channel card index 1s
added to the selected channel card index included 1n the
selected shelf and sequentially selected, so as to update a
channel card index; statuses of traffic channel elements
included 1n the selected channel card are sequentially con-
firmed; and a judgment 1s made as to whether the selected
tratfic channel element 1s 1n an i1dle status.

3. The method as claimed 1n claim 2, wherein said indices
of said shelves are sequentially selected starting from a low
index to a highest index.

4. The method as claimed 1in claim 2, wheremn said
selected channel card index 1s added to a last channel card
index to update the channel card index.

5. The method as claimed 1n claim 2, wherein statuses of
said traffic channel elements are confirmed starting from a
lowest index number to a highest index number.

6. A method for selecting traffic channels of a mobile
telecommunication base station, comprising the steps of:
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calculating normal traffic channel elements and busy
traffic channel elements, comparing them with each
other, and making a judgment as to whether there 1s an
available trathc channel element;

comparing busy traffic channel elements of respective
shelves with each other, to select a shelf having small-
est busy traffic channel elements;

comparing busy traffic channel elements of the selected
shell with normal traffic channel elements of the same
shelf, to judge as to whether there 1s an available traffic
channel element;

incrementing a termination condition by 1 upon finding an

available traffic channel element, and making a judg-
ment as to whether the selected shelf index 1s smaller

than a last shelf index;

updating the channel card index, and incrementing the
shelf index by 1 upon finding the selected shelf index
to be smaller than a last one, and confirming a status of
the sequentially selected shelf index;

sequentially selecting the channel card indices, and
sequentially selecting the traffic channel element 1ndi-
ces to confirm a status of a selected traffic channel
clement, upon finding that the selected shelf index 1s
not smaller than a last shelf index; and

selecting a traffic channel element upon finding that the
selected traffic channel element 1s 1n an 1dle state, and
that the selected shelf corresponds to a shelf including
the relevant traffic channel element.

7. The method as claimed 1n claim 6, wherein 1f normal
traffic channel elements are not more than busy traffic
channel elements, all the tratfic channel elements are judged
to be busy, and a termination 1s made; and

if normal traffic channel elements are more than busy
tratfic channel elements, it 1s judged that there 1s one or
more of the available traffic channel elements.
8. The method as claimed 1n claim 6, wherein the avail-
able traffic channel elements of a selected shelf 1s judged
based on the following formula:

available trathc channel elements=normal trathc channel

clements of selected shelf-busy traffic channel ele-
ments of selected shelf.

9. The method as claimed 1n claim 6, wherein the termi-
nation condition 1s incremented by 1 each time when a loop
of confirming busy statuses of traffic channel elements
during an occurrence of a call 1s gone through.

10. The method as claimed 1n claim 6, wherein the
channel card index value 1s updated to a new value by
adding a last channel card index to the current channel card
index.

11. The method as claimed 1n claim 6, wherein the trafhic
channel element mndex 1s divided by a last traffic channel
element index, and a remainder 1s taken to form a current
traffic channel element index.
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